Enantiomerically pure cyclic nitrones, readily available via electrophilic hydroxyaminations of N-acylsultams, serve as key intermediates in the syntheses of optically pure (-)-allosedamine, (-)-phidine, (-)-conhe, (1)-solenopsin-A, (-)-2-heptylpyrrolidine, (-)-solenopsis fugax venom and (-)-xenoventne. This work also features a new deoxygenative decarboxylation of N-hydroxylamines carrying an acyl substituent at C(u).
This concept is exemplified by an asymmetric synthesis of (-)-allosedamine (9, ref. 2, Scheme 2). Successive treatment of N-acylsultam 4 with NaN(TMS)2, 1 -chloro-1 -nitrosocyclohexane and aq. HCI furnished crude tetrahydropyridine-I-oxide 5. Non-purified nitrone 5 underwent a -100% exo-selective 1,3-dipolar addition to styrene with 96.5% preference at the face opposite to the C(6)-substituent (c.1. transition state 6) giving cycloadduct 7 in 70% overall yield from 4. Key-cycloadduct 7 was then transformed into alkaloid 9 via Nmethylation and the interesting zinc promoted N/O-cleavage-decyanation step 8 + 9.
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Nitrones 3 (and ent-3) display high facial discrimination not only in cycloadditions but also in other reactions. For instance, in the reduction of 2,3,4,5-tetrahydropyridin-l-oxides and I-pyrroline-I-oxides 3 (with H2/Pd and N~BHJCN, respectively) a hydrogen atom was exclusively delivered at the C(2)-face opposite to the acyl substituent (Scheme 3). Hence, a series of cis-disubstituted N-hydroxypiperidines 10a-c and Nhydroxypyrrolidine 10d were readily prepared. We then pursued the more challenging idea of removing the C(6)-substituent with simultaneous N/O-cleavage.
Although unprecedented, it seemed plausible that an internal 'transesterification' 10 -13 (with recovery of the auxiliary) followed by a spontaneous decarboxylation of oxazetidin-4-one 13 would lead to cyclic imines 14 (Scheme 5). Hydride or organometal additions to imines 14 could yield C(2)-monosubstituted or C(2.6)-disubstituted piperidines 15 or 16.
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Indeed, heating N-hydroxypiperidine 10b with NaH in toluene under reflux, followed by addition of i-Bu2AIH provided the C(2)-monosubstituted, optically pure alkaloid (-)-conhe (17) in 56% overall yield (ref. 4, Scheme 6). Having settled the mechanistic question in favor of a retro-Cope elimination we set out to exploit the newly found stereospecificity of alkenylhydroxylamine cyclizations in alkaloid synthesis.
As depicted in Scheme 10, (&)-a-lycorane (39) was synthesized in 36% overall yield from aryl bromide 34 (ref.
8).
In the strategic step, heating of hydroxylamine 37 in mesitylene under Ar at 140' for 17 h provided the expected retro-Cope elimination product 38 as a single isomer in 83% yield. 
